Dialog Results " 1 Page 1 of 2 

...««. .v Dialog BEST AVAILABLE COPY 

ELECTRON EMISSION ELEMENT AND IMAGE DISPLAY DEVICE AND THEIR 
MANUFACTURE 

Publication Number: 10-188778 (JP 10188778 A) , July 21, 1998 
Inventors: 

• YAMANOBE MASATO 
Applicants 

• CANON INC (A Japanese Company or Corporation), JP (Japan) 
Application Number: 09-297107 (JP 97297107) , October 29, 1997 
International Class (IPC Edition 6): 

• H01J-001/30 

• G09F-009/313 

• H01J-009/02 

• H01J-031/12 

JAPIO Class: 

. 42.3 (ELECTRONICS— Electron Tubes) 
. 44.9 (COMMUNICATION— Other) 

JAPIO Keywords: 

• R003 (ELECTRON BEAM) 

• R004 (PLASMA) 

• R005 (PIEZOELECTRIC FERROELECTRIC SUBSTANCES) 

• R020 (VACUUM TECHNIQUES) 

• R105 (INFORMATION PROCESSING— Ink Jet Printers) 
Abstract: 

PROBLEM TO BE SOLVED: To provide an electron emission element excellent in productivity while 
maintaining high uniformity and to drive the electron emission element with a low voltage by having a first 
electrode with several fine particles arranged in an electron emitter terminated by a low work function material 
by linking oxygen to a carbon body including a metal fine particle as a core, and by having a second electrode 
for applying voltage in order to draw electrons into a vacuum. 
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SOLUTION: Several fine particles of an electron emitter 5 are partially arranged in a first electrode 3 on a 
substrate 1 to form a desired configuration, and a second electrode 4 for drawing electrons into a vacuum is 
disposed opposite to the first electrode 3. It is preferable that a third electrode is provided for accelerating the 
electrons. Metal fine particles are made of catalytic metal, that is, iron family or platinum group elements, and a 
carbon body is made of graphite, and a low work function material is made of Cs, Ba, Ca or Sr classified as 
alkaline metal or alkaline (earth) metal, and a particle diameter of the metal fine particles and of the fine 
particles of the electron emitter 5 is in the range of 3 to lOOnm. 
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(6) JWIEjfffi**^, U &JK 

»6 * 5 nasty- 5 * y y t\ 

(7) mt^£88rt*iimLftiP&. Joan-s^y 

(8) WIE^^SgSrMJh-rs^xy^ *>W5:i 
[S**« 2 0 ] ffi&« 1 9 fclE*o**§s«©»i6*- 

jfeK:jo<^-C. HUIE=g-^X->7°(75|IlI^^. (1) 

(8) ^r-rodffro^xs'T'T'fif^ r. k*&mb1rZ>n 

2 1 ] m** 1 9 KK*ro**3Si*o8»J£:fr 
grKJo^T, wm&*=r-y7<OWiPf-$:. (l) , 
(4) , (5) , (6) , (7) , (2) , (3) , 

(8) wiiRj^ro^^yT'ffT^ r t^mt-r?>m^ 
[0001] 

HaMWfc: J: o r i^S S ixfcm^tttaflsrotWft^^ ± 5 
[0 0 0 2] 

[0003] ^m^mm^-mmm^- 1 l-ci*, corkom^ 
5c n.ftticmm<?>m'?-Mcmm*<v&\t vxtt. c. 

A. Spindt, "Physical propertyof thin film field emis 
sion cathodes with molybdenum cones",J.Appl.Phys. , 
47 , 5248 (1976) <D$&&&$3i fb*tT 5 0 

[0004] m^wcmmm^-ntiim^-i-i. ±&-xmz.& 
y- bnmtmxtiz. tttkm#<D&Mk<omzi 0 

7 V/ c mgtOM^I4 J t5 ^ «^ 

f»«::3l#att\ BflP»**-rs«*Sr«ro«jft«)Spiiidt 




ftmW- 10-188778 



4 



[0005] ^ixem^m^s^ffi^i-iB^T 
ftti&^-tb zixzyj rit-s b*m%m\,^z> z tx\ m 
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t SB 2 ©Ifl: t roffilt*t>ii:«fft*ss* Sftfev >„ 
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1 <t?ei£ t £ ftfc n 2 <nmm t 
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20 [0048] #3g9jtf>_hfBfg 1 <ommM^-mm.<om&-)3 

[0 0 4 9] (1) 11 co*ffc±C:gl 1 (OBBMSr^ L 

[0050] (2) ^1:, mm&m-rzwft&m*. 

[0 0 5 1] (3) l2(OS(*ll; l l20lgtM 
30 ttSr^-fSIgo 

[0 0 5 2] (4) ^l©Sfti:^2©Sti©r»1 
ic, 3t«f#, j6&S^JiSi:-CttJRl«>**i:JB2©*fr|BI 

[0 0 5 3] (5) 0EXS«»A«rlC. «3HSr#-j-S# 

^o^ffi k mm * mi®-r 5 x@ 0 

[0 0 5 4] ( 6 ) ffitt»H*«-fl-Sr* 
40 Ig, 

[0055] (7) mn&m&z&^vK&ib. Mm-r 

[0 0 5 6] ( 8 ) R*gg*»«r*Ht-f 5 If, 

[0057] ^mm<Dm^m<D^T'>>y\-t, ±ie«- 

& (1) , (2) , (5) , (6) , (3) , (4) , 
(7) , (8) <DmiZ.ftoXi>£i<\ (IL, ~<Dm&. 

m+tiimm^zrtj&irz cd (2) (5) (6) <d& 
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*fcXS (3) 5:Ig (1), (2), (5), (6) 

[0058] temmnmrnm^mtitommumicSLix 
(4) , (5) ©iitt^i:ff4 5;fe, ^ffi&it 

*»W<&lfflSfiL;fc:IB2 0>lIi 

i&mmmm -tie® 1 <©iiifc**3Sitro«it#ffi 

[0 0 5 9] [ffUB] ^IRW^W-^tttil^lclinff, 
5. 

[0 0 6 0] iek. **wro«^ttffl*^03«3e*&lJ: 

tww^iss, SeSrbhk, *ni»4M»xa©ffl««o*i 

[0 0 6 1] Jffc:, *»^©«-7-*ttl*^<ofaift^Sr 
[0 0 6 2] 

[o o 6 3] 11 1 tcfci^T, hi (a) te&z&m&m^ 
tkm**\z.xzmi <D&#±<n¥&m. hi (b) «* 

2(±^2COS#:, 3tt^lomH, 4l4^2cOli® x 5 

[0 0 6 4] ft, 12 1 2K.3bte#6 ^fDiV^W 
HSr^-fo I^HK-fc^T, Hi £ ID C^-Sf-tt, PI— oot> 
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[0065] 12 (a) , (b) li, HI 1 1 ©If 

¥E0T'fc5„ I2m^ ft^Wf 5C05*>, 2 
1 tt^JSlftKT-, 2 2 2 3 tttetfc*H**m 

[0 0 6 6] -fr^WOWmt. m 1 T*^$ix5^{-s H 
^T-ttfflflc 5 (OKtUft^- 2 1*. £«1 ±oofl« 3 Clftft 
fl, 3fa©»»T?, SMOKES U «^-Sr*Sf tct> 
10 #7t*-Tfcfewfl;jE*Riipi-5fl;®4 SriEKLfct) 

[0 0 6 7] @3tt, ^Wrom^-fttltSSS^WSSatXS 
[0 0 6 8] II (1) SfflSr, i5fc#J, * 

20 &^{c«t 9 3 7* h y 

[oo69] mm&msmm&nmi* 1 ^ow*** 
ftuctt^-ztiz. bmtt, j£nm*<D^ 

30 ^./u*?— ^xm^^attti^-^^n'^y^^y hft, 

zftv-y^y b&%?&m^zztx\ mmc>'<*->x\ 

[0 0 7 0] #3SW©#* UV^^ftfflSS^Otiitirte 

{d*3v>T«, *^M*-t-*-rs^*s«i±<o^m 

SfiC##t5r t-6S'5rffi-Cfo5= -f^5?x ? |> 
^it(4^:^<^it-C2S^fe«9, -^-tt, ^Sfetfrjc 

X/WJ; <9?Ki®*i*tti$-&5/<y/Uv ! i .x bttX&> t) , 
[0 0 7 1] *3&n\cm^b*iZ>'<l'*\?=.y 

issieoiw*, i4, H5ic^-r„ H4{c±jvt« 

so *i-fA>*?=.y h^Sr^L, 13 1f4S«, 13 2(4ift 




(8) 
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#§£g|S, 13 3 (43d3M£, 13 4 J4i£ijftSg. 13 5 (4fg 
1 3 6 (4fS2 / XA-, 1 3 7 (4^ jj?ES§F B l 

rs^, 13 8, 13 vK.mWi&.EMfr*^m-tz>mw- 

13 10, 1311 (4*#&^ft£^Wi-5?i£ft 

cow^n, i 3 i 2(4A#«£^-e*i^u n;x 

/H 3 2 / X/H 3 6 (C*j-ft L-Ciaig$;ft.fclB 

1 ©S«: 1 ^*«^JR«fl:S:i«tHi-a. 
[0 0 7 2] £fcH|5tefc*^>'v ? 3LS' h*5££r^U P 
E)(c:*3^T, 1 4 lf4Xf7*ffi^l /X/K 14 2(4;tf 
7*SiSg2/X/K 1 4 3(4P3ffilit' , ^^^T-, 14 10 
5, MeiJtiMiftMf^-/, 14 7ftP)« 
SJtTiV'SS^ l 4 3 fc«ft«-9-«rttfcf&-r* A^*?-, 1 
4 8(4@:£S«£- ; &*v : eix*U #7XiiiyX/n 
4 1, 1 4 2©$teSfco»&*frlR|-J-.5j[Sl ©1*1 

Sifcft&i&ttii-s. 14, i5c«^t, ;X/^ 

[0 0 7 3] **fl©»«-efc5^««te-?«>««H:. 

tft APffft#fl?X3ilcD*fi£, #lfl«©©IW»CJ:ot, 20 
[0 0 7 4] mt, iPf&#«I*§co#Bfv;i:(4, ^Stt 3 ^ 
H*T-C, *IMI:tt&JllW»**«&JRimi: LtM 

[0 0 7 5] II ( 2 ) I£Sft 1 fr|g| 6 iC^i-X^to 

I^CgBffitClilBl— <0^#Srf^LTV^5. -Tftfc>*>, 114 so 
Ii©Sft, 3 (43? l com® , Sfim-f-^cttS^T'fcSo 

eitttetStfcU, 6 2(4*^tf?>'7\ 6 
3, 6 4tt^7X-7Ml®ifitfc5„ 6 5, 6 9 {4 

fitfc*H**m«>»£S[T?fc >9,68 f4^ ? x-?&±m 

[0 0 7 6] I^S6 1 F^(4, ^l2;^COK£fN£co 
MMcDJ5£#H^TT-CD$iJ^!¥ffi<btf x5i i KfcoT 40 
lOS^n-h'ny^^Sf^LT, HI 6 co*£*£Jl 

xi>&\<\ 

[0 0 7 7] m^>-y6 2(4, * — TtfstfVT', n — ? 

* ^-?m>h t& z> mmn&m&m t k x 9 £ tix v * 

5 0 6 5, 6 9(4, ^5g£r*-r5*t*WS-C\ 

fCI4, 6 9 CD 9, ?£ftCD:!i§-g:(4, 6 5 CD so 
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r£ft(4, ^HI^CDt: — (C4 "9 3 0 0*^T'AP^T-t 

5W4iAt5 0 X£M3^B:£ft:fc4tJ<gftl £t 
C-JjQf&U gl***-*-Stt»«6 5, 6 9i»)i 
ASftfc#«*t*W5ftl4. tt!ffitt^M«!ia^(c^ttLfft 

K^a^W*Pi*(4, )^IJ:tt5Ml6 5, 6 9 
*Sr«l©Ji-SSftro?&S-r-fffcti5o Lfc#ot, Sft 

i w^asicit-i/ i^K^Maiiew*p^?asi4te^ 

IS^^ixSo 

[00 7 8] II (3) MQM&G 1 (d, ®fifS#>"< 
6 6 ±«J»*S:jgiii*«ri*AU tt*fti*, &£3ff£r* 

/yXvMffliSes, 6 4IWK:, fc5VM4, /7X 
■^3S£fflm®6 3 irgftlcD|ill<Dm®3 k<omz.-7y 
X-r&3g£U Kj^iff^co*ffi{c:^Sri^SSS1-5o ^<o 

[0 0 7 9] :/7X^£38££*i*ifc*0$fF 

I4*fig^ix#5„ 

[008 01 11 (4) ffitt*H«ra**ro36£«6 7 
4 9, KSfrlC. tett*H*H>t**«:iWA U &Jfttt& 

[0 0 8 1] IS (5) SSftl*, MtSwt 

SfcSv^(4, ^JlT-^WTwSii-So 

[ 0 0 8 2 ] 11 1 1 (4, &mw<7>m7-wciiim^-<D%i 2 w 

fflf^JSr^-rm^E-efcSo Hi 1(-*3V^T. Hll 
(a) (4^0^OST-^tt)^i-4S^l<75S^lXco 

¥ffin. nil (b) (4*^Bjoom^-*fem^^<7>»rffiiii 
r-fcSo n(-*3v^T, ii4^icosft:, 2 am 2 <Dm 
**\ 3 (4^1 com®. 4 (4m 2 com®, 5(4m j fStta 

ft, 6(4^^i LTffl^Sm-a-i-gSK^ttS** 

ft, 7 (4^3 com®, 8(4micom®i:m2com®*m 

^WlcJfe^-rSfcJoco^ftT-feSo 121 1(C*3 

^-c, mi t^-^-§-i4i^-«iffi**b, a^i-siftBj 

[0 0 8 3] ft^com^ttiiif ^-cDfR 2 COW^co#m 

(4, mix^&nz*&W(nm*mmm i ?-<Dmi<7>mf$. 




(9) 
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[oo84] *mm<om*itim*&-0>M 2 (om^nmm. 

Ififit, m3<DXM (1) »^T, m3X^£tlZ>& 
5„ IS (1) {Col^TW^tfti^ U ^-5XStt^B§-T 
[0 0 8 5]Ig (1) 1 gfe^J, # 

Si*!;:.!: 9 *« 3 7thyy^77^ 

figtfcv^) , &JSIS*£ J F-fc5v'>fit, KfftefiM 

ic*i^-c, m^ttrnfrffrssu Si02*p«>ife»i8. mffi 

[ 0 0 8 6 J #389§<£>±jzE LfcS 1 ©iii^*^gw« 
fiSc£H7 Srfflt^TSiB^-r?., HI 7 (a) fit, *38W<£>Bi 
te*5*««©»rEeU II 7 (b) liTS©!J77"w-h 20 
Ek 117 (c) fit±&057i^^^'u— HI 
7fi-*3l>T, 7 1 it D TzfU— K 7 2lif 2©Sft(C 
Mt57i-f^7k- h irJilEU T7°u— h 7 1 ££■ 
S^SSf^ 7 3fi±#, St, 

7 4(4 I TOfSfl>e>#5SS2<affii§re;fc3& 

7 6I4S1 ©I*, 7 7I4H <75lE«k 7 8 itHT-^ttJ 
fr-C*>5. W, V Tzfu- h 7 1 £fgl<Z>S#7 6£S'J 
Si5«-tLfc*S, J!lCS#76^!l77'l/-h7 1 £r* 

*a"Ck&v\, 30 

[0 0 8 7] gnB&^jgfifit, US 1 CDgft: 7 6 ±KE 

Wt£fLtcWii<D&m7 7 i, 3?iro*#7 6 t*ri6ji-5 
Jg2tf>S&7 5«clBW;$*tfcSt*fr7 3^t5f20 
SE& 74i ^rlt, m*©^ 1 OiEU 77i n*&m 
^20Ei7 4ll »aSEL-C*0, 
KDSSM7 7(C{4, mk<O^W.^W7 8#, mXn* 

[0 0 8 8] R^l<£>Ki»7 7 t&m2<Dgm7 4fi % 

»2©BS7 4i:tt, A* Six, 

Hftot^-ftfflft 7 8 Srtt 51^ ftlil*?- 
J: QMRflT .*fc#«Ufc«^**ttlSftJPi«*ixfc«-¥- 

91 2 (D&m 7 4 *>#iI|*tBlg3tett: 7 3 
*U Htffe*«SixSo 

[0 0 8 9] *«W©S«**«««*^*fi!l-e 

(a) , (b) SrfflV^TlftW-rSa 0 8 (a) t*. #3i£ 
W<o*2 0li«*«3Slt^WffiH, @8 (b) (tTg^ 

FEl"Cfc§o gl8{C*5V>-C, 7 2(i7x^f^ 50 
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^U- h i J 7^u- h*i»t6XJ», 8 5f4S* 
8 0HlTO^a«tfi, 7 5^7x^^/1/- 
K 7 6l^77 P ^h^/:IlOS^ 7 7f4* 

Zm-rZ>m2<D$m. 8 2iitf]»ffift7 8^^iL 

fc«^if— *©««1-S9in«B (T'<— ) . 8 3 
tt»l«>aSff7 6±teRtfbix*:«HOBI»7 7^rl2 

(D^ms 1 t*«««iift»*-s*i**"c. si<)2 

[0 0 9 0] mi<v&&7 6±<DmWt£tLitmip&i& 
7 7 tmi<Dm&7 6±l:»il8 3^^LTiBp:$ix 

^tlm*<DmM 1 <DBM 7 7 t n #<Df£Jg 2 <7>gE$S 8 1 
fed*, B&jtt^S LT4o 19 s *<OS£A«B^*l<OB»7 7 
tCfi, «»<0«^ftffi# 7 8 tf^ mXn^gfrM^tl, 

[0 0 9 1 ] ^fd, iJ3tf£8 4te, W<£>«3t# 
* K9>f ^ttfc&a-tt&jx, SWIS8 6H:, 

£>ixTV>5o 

[0 0 9 2] K»l(^ia>»7 7 b&M2<DtiEM8 1 tt, 

H^m^iscT, «si<z>b»7 7*wi*aESix, m 

S£j»»»0**©«^»aH*7 8 Sr^tftt^-ttm*^ J: 

■■T-tr— ^tt. ^2(DiBH8 1 COBiPglS (r^^— ^-t 
-) 8 2fc#tf-f-5*W*<©»##8 4IC««L»* 

±*©«*#Jc»bTW««*4ixS 0 
[0093] **M*cJ:Sia7^*'fJBi<oiii«**SS 

[0 0 94] II (1) ^1 t7)S^ 7 6 iidfg 1 (Z>iB 
»7 7«r»*Lfc», BE*l©Btft7 7Jilc, *«^JS 

[0 0 9 5] II (2) ^2 <OmW 7 5 » 2 (D 

IS^7 4^*-** 7 3«r»riti-«. 

[0 0 9 6] IS (3) iIlOOSft7 6^ri5cSLfc 
y 7 7°!/- h 7 1 t!2(DSft:7 5 i Lt^7x-77 P 

u-hiS:$»t5S»»7 2S:, #W06CT, IK 1 
Ol»7 6 tl2^)Sft7 5IBe»*«E*«rtB*tfc b 
^— SrtEiKL, y77 p i/-h7U7x-^ 
^u— h 7 5 <hicj: 0JI[S*»«:»*i-So 
[0 0 9 7] IS (4) »$l(7)Sfr7 6{C, 




(10) 
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[0098] ig (5) ^m^^i-, mmtt^-t* 
[oo9 9] it (6) ' ssK^stn-, fcttuzmmtt 

[0100)11(7) Lfc#P>» 

[oioi] it (8) &nmm&&m±-rz a 
[0102] m^mm<Dmm^m<Di:mi-i, mm^n? 

f$,i^Xi>^\ r<Dt§-g-f4, IS (i) , (4) , 

(5) , (6) , (7) , (2) , o) , (8) 
[oio3] ft*3, ^mm^n^-Mcmm^. mi-m. 

mhlxZ>t>rtxt£\,\ 

[0 10 4] 
[*«S#J] 

(a) , (b) <0¥BB&t«»EBK:*i-. 114*1© 
2{4fg2tf>Sfr, 3 f4!g 1 CDIEH, 4i4*2C>m 

#l.k{£{4, FJ— J^ttro*^^, 4fiM§ixt^5. 

[0 10 5] EAT, H*rJ3o-C., Stt-W&HJ^roaiit 
^i&WlftfMSr, BUKS-^TKm-S. 30 

[0106] It (1) ffimtLtt&tf^^tDfgl 
©SttlJLK:, *lotf3^/<j/^SKJ:tl*$l 

0 0 0^->r^ h n — A©Mo SritWU HVKl^Pfrfc 

yhSt is^ y Y grC, y >r>\<ifi. 

i<©«« 3 ±te, Vf-ScfcHfc 5 <vmmc 
f+#Lfc«, 3 5 ot-eio^SLfc. Htt 

*y hmx*tt^[,tzmffi&tim<ftMLitwmi-z, 1 1 o 

[0107] ii (2) mm i ?>&fc i &m 6 <dm& 
mmmmmm^. iiiroSMis 

7k^^T-3 5 0tt«L, mt~ y ^frW&Pf-ttjt 

tr7f^>-^ALl 0 t o r rU:««PLfc. JSfctc, 

1 cogft: 1 Wfift Sr, 4 0 0 "Cco^t? 1 B#Ra«t* b 

d?fiS&, 5 0 0t, 6 0 0t, 7 0 Ot«75?fiST*l^F 

w^ufe. sfc 6 o ox:x'mmLtzi><Dte2#;mM so 
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[0 10 8] Ig (3) &{C, 5 few* 1 (DmW- 1 & 
SilUlOOmt o r rSrftSSltT?, /7^S:|8 

[0 10 9] Ig (4) ett*B8»*f»©C sS:*4 
tSC«5»l«?*fl:UCJgfi8Lfc. Il2T'6 00tfll 
Lfc-*©i 1 ©S# 1 (4, C s WL4A>ofc. 

[0 110] Ig (5) 6 ft©* 1 <75g# 1 

Sr, 2 5 0°CT-, lBSffl, JP^Lfc 0 ft, Cs©M* 
fete, ffitt*Bfl»*m0>38£« 6 7 *K^a6C s N 

[-0111] i 0 LTffr& L7b 6 1 CDgfls: 1 X\ 

ig (i) ©igtig (2) <Dmjcxm<D&.<D%i 1 co 

Sf£ 1 , Ig (2) T'4 00, 500, 600, 700 
■CtLfcllOSftl, Ig (2) -C6 0 0tT?M 
L, /5>0, Ig (4) ^V^cIlCSftl, Ig 
(2) t6 0 0tt©IL, i>oIi (3) £tT*3&^ 
ofc!l©SftlSr^Wl-A, B, C, D, E, 
F, Gi«riit5„ 

[0 112] ^2C0^2±(C, SWEXg (1) 

[0 113] ;3Lt, ffrfcbfcSBi, !2©S»i, 
Lfco El 0(4, ^P^wm^tb^WiS'J^fiT-fo 

5 0 mi otcjo^-c, wuzmLULtmbrnKmuztt 
miiz.ttL-tzn%-bm-<Dn%-*tti<x^z>o 

*>, lli$l©IR 2I±I2©S^ 3(4*l©ia 
i», 4(4SP^m^(dJ;5*2(OgE^, 5(4®^ffifr, 
6 5. 1 0 4 tt«^ttttl**-<&*H4«:a»£ 

-TSfcfetc, 0 Vi^ 10 0 0 0 VJ t-©ttS»iffi ! 
ppJp-C*#5SJE2ST-$>5. 1 0 2 14* 1 cogtfc 1 ±©t 

0®SfD«-C*>2>, 1 0 3 (4t£S[h1S§, 10 1 ttSrf-Sfcffl 
*^*aft^Sfc»0>«ffi«-e*>5. 1 0 5f4*£^S§ 

r*fc 9 , 106 ra#sc#v7'-ea>5. 105^ 
la-im^Mctam^-Am^tix^^o 

[0 114] ifcfc, X^Sl 0 5(*KC(4, ^m^©* 
ICTjCoTl/^o #^^^7*106(4, ^— zK#V7\ n 

McO^»l4, ^l*©t- ^ — "3 3 0 Ot^T-APift 
T*#So *l(OSft:il4, 8 0 0ttt«t't 

[0115] ii (DmPf i iottiffto* i ^>m@ 3 



(11) 
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[0 116] jfe£[sl&l 0 3fi, ft g(5 Kl 4 <B s/^" 
>^*^£ffix.fcfctf>-C\ Elf, Sli^lS4t«* 
W^LTV^So **-f s^^SS^f*. «JBKl 0 1 
0>tHA«JEt>L <«:•<> [V] (^^K^) (O^f 
tifr—Jj U IB 1 oSff 1 _h(D^ l oli 3 ^ 

[0 117] glOSflci^Sfrl-A, B, C, 



D, E. F, G«:Jt£S»l*Jt^ 8lO|#l, fg 2 CO 
g# 2 M^ERISr 2 5 0 m i LT, ISE LfcflK #« 

I 0 1 1 9 ] 

[^1] 









1-A 






1 — B 






1 -c 


1 00pA 




1 — D 


lOS/tA 




1 — E 


1 0 3 /i A 




l-F 






1 -G 







*lt?*S^S«^. *tH««Ett, l-A, l-B, 1 

— 1-C, 1-D, 1-Em $3l^ti*tt3 
«*ds*ilStLfc 0 ' *Scffl«SfEtt. 2 coX# 2 _b 30 

/TL, 7r!>7-;/^W^^Pyh (Ie/V 2 Sr 

ttu 3? 2 <a«ffi4KS]JnLfc«JE5 0 0 V<7)£ # (DjfcfcH 
««MT**> Q , ffi l ii»2 coS^ 2 M<z>Ett& 

2 5 r<7)£#, HliP*#f4, 2X10 

[0 12 0] *10«»1©1-A f B, C, 

D, E, G££<9*fU «?MR«L XM^Wtm (E 
SCA) ^T'M^LfCo 

[0121] 1 - AtCfc^TI*, N i 0>«*H=\ 5p*93K 
Csft Si:A/iflftlHSjxft^ofc 0 l-B, l- 

GtCSS^Ttt, N i C0^S^±tC s # — tfO, *5<tV, 

C s ASfo-fd^tttHSixfco l-C, D, E, FKL*3V^ so 



1-C, D, EJC*3V^Ttt, C s *Sfc*3o"CV^a <t 5t* 
feo/c 0 ifc. 1 -ET11 -95. MogE^Ji^tC 
si&MRftSftfco 1-F^rTEM (SifiMff^HIRtt) 

tt, 2 X 1 0 n <@/c m 2 T'fcofco W-Wtt. ^ffiffifil 
[0 12 2] gCO^r k»mfeZtl 

[0123] ( i ) n i /c/c s commix 5 , £i* 

<D1&titWL&&4 0 0-7 0 OtfcSEffcbfcttA. 500 
-6 0 OtKit^JtlC^SIt^b^ofco 

[0124] ( 2 ) N i fifcB^F-tf^-CJS, i£m#T^m 
^j&fcUfSfc^ (1 -AO«3£«*tt*J:9) 0 

[0 12 5] (3) NiilWioTt, CsdSft 

[0 12 6] (4) Ni ±fc«*#*>o-Cfc, &3§>^ 

x^«ais*»tntf, ««#-eo«-?»ai*v^ (i-g 
[0127] (5) ^yyXv^tr, 

OJBfifcaStt, 5 0 0-6 0 0t£Jl±tl)5 (l-B, 



21 



(12) 
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c, d, E<DMfemmf&&£.<o) « 

[0128] (6) $^f*«UcNi»S? 
tem^TfcoT&m^JfcfcHSr-rS (l-C, D, EWgiJ 

[0 12 9] (7) N i^JR^f^Sr, Mt5^ t 
X\ H^ttS*^S^.ttS<^T-#5 (l-C, D, 

[oi3o] ( 8 ) m o «s±con i -km^n^-icm^. 
[oi3i] mmm 2 ] ^mma. ^.wmL^^ 

1 0 0°C~ 3 0 0t;£-e^t:£-1i\ mfeflaj 1 
[0132] £1T, Hl^*3o-C®lig^&coIftB^?r|21 1 d 

[0133] ii d) mmt i,tt$itf7*<Dm 1 

<7>Sffl±(-, mi<oiHaS¥3^^^N°^^&(c±"9J?$ 
1 0 0 O^y^^ hn-A©Mo ^4taL> SlVMcWf 
^4*O^lC0S®3Srff^Lfc 0 Mi-, t-V^v^s/ 

f&sssrffi i <nmmm 3 _h^, «^*aj^ 5 (omm^n-^ 
Lfcm, 3 5 orr-iDia^Lfci, mm<nwi 



[0134] xa (2) mmKDm&izM£?-*> 

0 0°Cr-ADf^L-iil7t;L, A««tf- 
ibTto ^ScX^-Y-^-icoi^uv^afAb 1 t o 
r rW5M3Lfc„ 6 0 

0t©Mf2 0^ffiSfLfc. |s]t£<7>i^-C\ Igl 
T'fi^ L/c{£tf>fg l (DmW 1 & 5 ML/;, 
10 [0135] IS (3) . WC, 5MlOlfi:U 
|fil00mtorr?rtt5fIMt', ^7Xv^|g 

[0 13 6] IS (4) «^#&T% i&i±^m^cu 
Pr<DC s^=&4fec0Ml<7>Sft:i(^*Lfc o 

[0 13 7] IS (5) JJcfc:, 5«CW^1C0S^1 
Sr. 100, 150, 200, 250, 3 0 0X:X\ 1 

5#ra, AD^LfCo rroi^^iS-e^ufctt^-acai 

i^2-A, B, C, D, Et«r<ttt5„ 
[0 13 8] 3B2fcr<08f5£jj£*§r*1% ~ " "C\ ^1 
20 ©fg3 £^2tf>flHl4 t<OP B 1(Cflffi5 0 0 V&m+lZ. 
ftUJU U ' ^T-OTScttifl:^ lei; cotemmffi I e comm 
£ 3 0 afljfcfcfc <0 mm L7t 0 

[0 13 9] 
IM2] 





5 0 0 VCCDJttai^ 




2-A 


70/zA 




2-B 


6 




2 - C 


llO^A 




2 -D 


107^A 




2 -E 


110/zA 





^c#^m?5fL^foo/c 0 — *\ 2-C, D, ETU 



[0140] W:, Il^Sftl<Z)2-A ) B, C, 



(13) 



¥?ffl¥ 1 0- 1 8 8 7 7 8 



23 



24 



[0 1 4 1 ] mi (Dmftl <D2 -A, BJdSSV^-Cfi, # 

C, D, EtCjo^Tte, PdtOftSW^ # — tf^Kifc 
*5Jb*U ££>{C N Cs^ott^^\ 2 -A, Bl£ 

tt^fc^±5-e*o"fc 0 fisted**. 6xi 
[0 14 2] £lLb<z> *©*4ri#ltSSii 

So 

[0 14 3] (1) P d/C/C s<a«afitd«fc ?K Cs 

ofRSLffiffiS ioo-3o o°c<7)®(g-e«$j Lfc^ms 

2 0 OXZ^X'&fe-tZ Z ktiStDfr-Dlto 
[0 14 4] (2) ^W-^>^ltPd»S 
^■tt, 2 0 0 < CK±aD*RUfc*-¥'W:, C s tScfifctett 

5 (2-C, D, E^SI^S****** 5) o 
[0 14 5] (3) JcS4*-*ySr»filiUfcPd«a 



*lo (2 -A, B*>SJJ£«lMS*J:!>) o 
[0146] [HJEflSJ 3 ] *3U£#Jte, AJRIfcK-?-©* 
SSrPt (6&) iU JOS«ic0X« (4) coi&tt* 
§B*W»*ae^. I«)iStt, Ml^i iWWKU SI 
3ll«Sr*J:4ofc 0 IS (i) , (2) . (3) , 

(5) tt % mmmi kmmte<Dx*m>w&^v&i-z> 0 

!Bloa6#lHt5*kff*Ufc. Sfc. II (l) 

fc. is (2) <Df^rta*tt, eoo^^bfco 

IS (4) lc*3«ta*ffi**86-Cfl, ffitt*B8**t»<z> 
Ca, Ba, Sr, C s Sr#4tfc^* 1 1 

[0 1 4 7] *3«c:ro»J^*S:^-fo w^T?, mi 

(dwm 3 tm2<Dmm4 tton^MBEs o ov^m 

[0148] 
20 [S3] 





5 o o v-c©i*m«s& 




Ca 


80/iA 




S r 


1 0 O^A 




B a 


80/zA 




C a 


1 1 0/zA 





[0 14 9] (l) Pt/c/fittfitTOI:i5* 
[01501 (2) ^fctf—tfvSrJBfifeLfcP t flfctt 

[0151] [HJ£0ij4] *Hffi^J(4, &Jg$&*H^*fc 

&<owm, ^mtm^vx^^mm<t^<DM 
(h -s strfimm \ctez>-£x-iz.m-f?> mm xm o its) 

[oi5 2] ^mmmtt, ^js^&^-^ssrp 1 1 



[0153] IS (1) .ftMUfc5JE#7^©fl 

ros#:iji(c, Mioti3^^^7^sia9f^i 
*Dl»^*bfc 0 mm<Dmftx, Mi<D*f£i 

^5MLfc. 

[0 15 4] ro±54ii (i) T?fl5j*L,fc**-#Hi 

5HT-&4-A, B, C, DiPp*rttt5. *7t, -f 

as^is^im ©113 jiic. s^-sjcitsfti: 5 ammo* 



(14) 
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[oi5 5] *4K. mm&mik-et<&i<&m&. (&m#co 



26 



$ (nm) fcJ:t>*^S «@/cm 

[0 15 6] 
[«4] 







<°C) 


(°c/4» 


(nm) *$J:tJS& 
JK (lH/cm* ) 


4 -A 


0.0 5% 


3 0 0°C 


6"C/*> 


5 nm 
4 x 1 0 10 


4 -B 


0. 0 5% 


4 0 0-C 


5°C/:» 


9 nm 
1 x 1 0 1 ' 


4 - C 


0.1% 


4 0 0*0 




1 0 nm 

2 . 5 x 1 0 1 1 


4 - D 


0. 1% 


4 0 0"C 


1 o*c/# 


7 nm 
5x10" 


4 - E 


0. 1% 


4 0 Q°C 


1 0"C/# 


5 0 nm 
lxlO 9 



^4 i. EJlT©rti!Stt4!iCV^5. 
[0157] ( 1 ) #«t&«ffrfr*.*#*w*&Qfc: £ t 
fcv\ ^tfHSIft-T-ftS^MIJn-i-s. 30 

[0158] (2) htt, jfiftttfi, &mW8iL 

[0159] (3) «6fiMa*©±#K£fc*v\ 
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